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Table S2. BLASTn results of rDNA sequences obtained after genomic DNA extraction and PCR on fungal strain 098059A using indicated primers.

Primers Used: U1 and U2, forward sequence
Accession Description Max score Total score Query coverage E value 

AF400878.1 322 322 80.00% 6.00E-85 98.00%
AF400870.1 337 337 91.00% 2.00E-89 96.00%
AF400853.1 337 337 91.00% 2.00E-89 96.00%
DQ470958.1 357 357 98.00% 2.00E-95 95.00%

U26854.1 315 315 89.00% 9.00E-83 95.00%
AF400864.1 326 326 93.00% 4.00E-86 94.00%
AF400881.1 324 324 93.00% 2.00E-85 94.00%
AF400859.1 324 324 92.00% 2.00E-85 94.00%
AF400867.1 320 320 92.00% 2.00E-84 94.00%
AB566305.1 322 322 94.00% 6.00E-85 94.00%

Primers Used: U-1 and U-2, reverse sequence
Accession Description Max score Total score Query coverage E value 

AF400878.1 363 363 99.00% 3.00E-97 97.00%
AF400870.1 337 337 99.00% 2.00E-89 95.00%
AF400853.1 337 337 99.00% 2.00E-89 95.00%
DQ470958.1 333 333 99.00% 2.00E-88 94.00%

AF400859.1 320 320 99.00% 2.00E-84 93.00%
AF400867.1 318 318 99.00% 7.00E-84 93.00%

U26854.1 272 272 85.00% 5.00E-70 93.00%
AF400864.1 316 316 99.00% 2.00E-83 93.00%

U47835.1 313 313 99.00% 3.00E-82 92.00%
AB566305.1 309 309 99.00% 4.00E-81 92.00%

Primers Used: ITS-1 and ITS-4
Accession Description Max score Total score Query coverage E value 

GQ120995.1 1077 1077 98.00% 0.00E+00 99.00%

DQ491513.1 872 872 83.00% 0.00E+00 97.00%

Max ident 
Scopulariopsis croci large subunit ribosomal RNA gene, partial sequence
Microascus trigonosporus large subunit ribosomal RNA gene, partial sequence
Kernia hyalina large subunit ribosomal RNA gene, partial sequence
Microascus trigonosporus isolate AFTOL-ID 914 28S large subunit ribosomal 
RNA gene, partial sequence
Scopulariopsis brumptii isolate 2-89 28S rRNA gene, partial sequence
Microascus griseus large subunit ribosomal RNA gene, partial sequence
Scopulariopsis hibernica large subunit ribosomal RNA gene, partial sequence
Microascus cinereus large subunit ribosomal RNA gene, partial sequence
Microascus senegalensis large subunit ribosomal RNA gene, partial sequence
Microascus sp. IFM 59326 gene for large subunit ribosomal RNA, partial 
sequence, strain: IFM 59326

Max ident 
Scopulariopsis croci large subunit ribosomal RNA gene, partial sequence
Microascus trigonosporus large subunit ribosomal RNA gene, partial sequence
Kernia hyalina large subunit ribosomal RNA gene, partial sequence
Microascus trigonosporus isolate AFTOL-ID 914 28S large subunit ribosomal 
RNA gene, partial sequence
Microascus cinereus large subunit ribosomal RNA gene, partial sequence
Microascus senegalensis large subunit ribosomal RNA gene, partial sequence
Scopulariopsis brumptii isolate 2-89 28S rRNA gene, partial sequence
Microascus griseus large subunit ribosomal RNA gene, partial sequence
Microascus trigonosporus large subunit ribosomal RNA gene, partial sequence
Microascus sp. IFM 59326 gene for large subunit ribosomal RNA, partial 
sequence, strain: IFM 59326

Max ident 
Fungal endophyte isolate 282C 18S ribosomal RNA gene, partial sequence; 
internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed 
spacer 2, complete sequence; and 28S ribosomal RNA gene, partial sequence
Microascus trigonosporus isolate AFTOL-ID 914 internal transcribed spacer 1, 
partial sequence; 5.8S ribosomal RNA gene, complete sequence; and internal 
transcribed spacer 2, partial sequence
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AM774156.1 983 983 96.00% 0.00E+00 97.00%

FJ713076.1 959 959 94.00% 0.00E+00 96.00%

FJ713095.1 953 953 93.00% 0.00E+00 96.00%

AY625066.1 904 904 95.00% 0.00E+00 94.00%

FJ914669.1 937 937 100.00% 0.00E+00 94.00%

GU056013.1 915 915 98.00% 0.00E+00 94.00%

AM774160.1 856 856 93.00% 0.00E+00 93.00%

FJ946484.1 898 898 100.00% 0.00E+00 93.00%

Primers Used: NL-1 and NL-4
Accession Description Max score Total score Query coverage E value 

AF275539.1 1050 1050 94.00% 0.00E+00 99.00%
U47835.1 1083 1083 99.00% 0.00E+00 98.00%

AB566305.1 1040 1040 96.00% 0.00E+00 98.00%

AB470531.1 953 953 91.00% 0.00E+00 97.00%
AF275541.1 942 942 94.00% 0.00E+00 96.00%
AB363754.1 998 998 100.00% 0.00E+00 96.00%

DQ470958.1 880 880 85.00% 0.00E+00 96.00%

AY494711.1 867 867 87.00% 0.00E+00 96.00%
AB297478.1 992 992 100.00% 0.00E+00 96.00%

Microascus trigonosporus var. trigonosporus 18S rRNA gene (partial), ITS1, 5.8S 
rRNA gene, ITS2 and 28S rRNA gene (partial), strain CBS 665.71
Microascus trigonosporus var. trigonosporus isolate R9(9) internal transcribed 
spacer 1, partial sequence; 5.8S ribosomal RNA gene, complete sequence; and 
internal transcribed spacer 2, partial sequence
Scopulariopsis chartarum isolate LB3A internal transcribed spacer 1, partial 
sequence; 5.8S ribosomal RNA gene, complete sequence; and internal transcribed 
spacer 2, partial sequence
Scopulariopsis chartarum strain ATCC 16279 18S ribosomal RNA gene, partial 
sequence; int transcr spacer 1, 5.8S ribosomal RNA gene, and int transcr spacer 2, 
complete sequence; and 28S ribosomal RNA gene, partial sequence
Graphium dubautiae strain HSAUP042788 18S ribosomal RNA gene, partial 
sequence; int transcr spacer 1, 5.8S ribosomal RNA gene, and int transcr spacer 2, 
complete sequence; and 28S ribosomal RNA gene, partial sequence
Uncultured Hypocreales isolate 31 18S ribosomal RNA gene, partial sequence; 
internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed 
spacer 2, complete sequence; and 28S ribosomal RNA gene, partial sequence
Scopulariopsis chartarum ITS1, 5.8S rRNA gene, ITS2 and 28S rRNA gene 
(partial), strain FMR 3997
Scopulariopsis hibernica 18S ribosomal RNA gene, partial sequence; internal 
transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed spacer 2, 
complete sequence; and 28S ribosomal RNA gene, partial sequence

Max ident 
Microascus cirrosus large subunit ribosomal RNA gene, partial sequence
Microascus trigonosporus large subunit ribosomal RNA gene, partial sequence
Microascus sp. IFM 59326 gene for large subunit ribosomal RNA, partial 
sequence, strain: IFM 59326
Microascus sp. 795_2_CY01 gene for 28S rRNA, partial sequence
Pseudallescheria africana large subunit ribosomal RNA gene, partial sequence
Scopulariopsis brevicaulis gene for large subunit rRNA, partial sequence, strain: 
IFM 54315
Microascus trigonosporus isolate AFTOL-ID 914 28S large subunit ribosomal 
RNA gene, partial sequence
Scopulariopsis flava large subunit ribosomal RNA gene, partial sequence
Scopulariopsis brevicaulis gene for large subunit ribosomal RNA, partial sequence
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Figure S1. 1H NMR spectrum of EGM-556 (1), (600 MHz, DMSO-d6)

Ala-3
 NH

X

Ile-2
 NH

 Val-4
 NH

 Val-1
 NH

X

7 8

9

5
4

3

Ala-3
 Hα

Val-1 & Ile-2
 Hα        Hα

 Val-4
  Hα

DMSOH20

2 2›

 Val-1
  Hβ

 Ile-2
  Hβ

 Val-4
  Hβ

Ile-2
  H2γ

Ala-3
α-CH3

  Val-4
2 β-CH3
     &

 Val-4
2 β-CH3

Ile-2
 β-CH3
     &
 γ-CH3

NH
N
H O

N
H

H
N

O
O

O
O

O
Hyppa-5

(S) or (R)-Val-4

(S)-Ala-3

(2S, 3S)-Ile-2

(R) or (S)-Val-1

1 2

3
4

5

6

7

8
9

S6



Figure S1a . Expanded regions of the 1H NMR spectrum of EGM-556 (1), (600 MHz, DMSO-d6)
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Figure S2. 13C NMR spectrum of EGM-556 (1), (150 MHz, DMSO-d6)
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Figure S3. DEPT NMR spectrum of EGM-556 (1), (150 MHz, DMSO-d6)
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Figure S4. 1H-1H COSY spectrum of EGM-556 (1), (600 MHz, DMSO-d6)
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Figure S5. gHMQC spectrum of EGM-556 (1), (600 MHz, DMSO-d6)
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Figure S6. gHMBC spectrum of EGM-556 (1), (600 MHz, DMSO-d6)
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Figure S7. 1H NMR spectrum of acyclic methyl ester (2), (600 MHz, DMSO-d6)
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Figure S8. 13C NMR spectrum of acyclic methyl ester (2), (150 MHz, DMSO-d6)
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Figure S9. DEPT NMR spectrum of acyclic methyl ester (2), (150 MHz, DMSO-d6)
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Figure S10. 1H-1H COSY spectrum of acyclic methyl ester (2), (600 MHz, DMSO-d6)
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Figure S11. gHMQC spectrum of acyclic methyl ester (2), (600 MHz, DMSO-d6)
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Figure S12. gHMBC spectrum of acyclic methyl ester (2), (600 MHz, DMSO-d6)
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Figure S13. RP C18 LC-ELSD-MS traces of EGM-556 (1) hydrolysate (solid line) and comparison to 
free amino acids (dashed line), derivatized with Marfey’s reagent (FDDA).’
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Position COSY gHMBC
Val-1 CO 168.7, qC 4.24, 5.50, 2.25

58.2, CH 4.24 (dd, 9.6, 6.0, 1H) 2.25 7.60, 2.25, 0.89
28.5, CH 4.24, 0.89 4.24, 0.89

0.89 (d, 6.6, 3H) 2.25 4.24, 0.89
0.89 (d, 6.6, 3H) 2.25 4.24, 2.25, 0.89
7.60 (d, 9.6, 1H) 4.24

CO 170.4, qC 7.60, 4.26, 4.24
57.2, CH 4.26 (d, 9.6, 1H) 8.10 8.10, 2.05, 1.26, 0.81
35.6, CH 2.05 (m, 1H) 1.26, 0.81 4.26, 1.26, 0.81

1.26 (m, 2H) 2.05, 0.81 4.26, 2.05, 0.81
0.81 (d, 6.6, 3H) 2.05, 1.26 4.26, 2.05, 1.26

0.81 (t, 7.5, 3H) 2.05, 1.26 2.05, 1.26
8.10 (d, 9.6, 1H) 4.26

Ala-3 CO 173.0, qC 8.10, 4.32, 1,18
48.8, CH 4.32 (dq, 6.3, 6.4, 1H) 8.56, 1.18 8.56, 1.18

1.18 (d, 7.2, 3H) 4.32 8.56, 4.32
8.56 (d, 6.3, 1H) 4.32

Val-4 CO 172.3, qC 8.56, 4.14, 1.96
57.5, CH 4.14 (dd, 8.7, 7.2, 1H) 7.74, 1.96 7.74, 1.96, 0.89
29.8, CH 4.14, 0.89 7.74, 4.14, 0.89

0.89 (d, 6.6, 3H) 1.96 4.14, 1.96, 0.89
0.89 (d, 6.6, 3H) 1.96 4.14, 1.96, 0.89
7.74 (d, 8.7, 1H) 4.14, 0.89

1 168.7, qC 7.74, 5.50, 2.88, 2.42
4.14, 1.96

2 2.42 (dd, 14.4, 1.8, 1H) 2.88 6.28, 5.50
2.88 (dd, 14.4, 10.5, 1H) 2.42, 5.50

3 72.9, CH 5.50 (ddd, 10.5, 7.1, 1.8, 1H) 2.88, 6.28 6.68, 6.28, 2.88, 2.42
4 126.7, CH 6.28 (dd, 15.9, 7.1, 1H) 6.68, 5.50 6.68, 2.88, 2.42
5 132.4, CH 6.68 (d, 15.9,  1H) 6.28 7.44, 5.50
6 135.7, qC 7.36, 6.68, 6.28
7 126.5, CH 7.44 (d, 7.2, 2H) 7.36 7.44, 7.28, 6.68
8 128.7, CH 7.36 (dd, 7.5, 7.2, 2H) 7.44, 7.28 7.36
9 128.1, CH 7.28 (t, 7.5, 1H) 7.36 7.44

Table S3. NMR Assignments for EGM-556 (1) in DMSO-d
6

Structural
Unit 13Ca δ, typeb 1 H  δ (m, J(Hz), int)
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Position COSY gHMBC
Val-1 3.61 (s, 3H)

CO 171.7, qC 4.11, 3.61, 2.04
57.6, CH 4.11 (dd, 7.2, 6.6, 1H) 8.22, 2.04 8.22, 2.04, 0.90, 0.87
29.6, CH 0.90, 0.87 8.22, 4.11, 0.90, 0.87

0.87 (d, 7.2, 3H) 2.04 4.11, 2.04, 0.90
0.90 (d, 7.2, 3H) 2.04 4.11, 2.04, 0.87
8.22 (d, 7.2, 1H) 4.11

CO 171.4, qC 8.22, 4.30
56.2, CH 4.30 (dd, 9.0, 8.0, 1H) 7.88, 1.75 1.75, 1.38, 1.06, 0.83
36.7, CH 1.75 (m, 1H) 1.06, 0.83 4.30, 1.38, 1.06, 0.83, 0.80

1.06 (m, 1H) 1.75, 1.38, 0.80 4.30, 1.75, 0.83, 0.80
1.38 (m, 1H) 1.06, 0.80
0.83 (d, 6.6, 3H) 1.75 4.30, 1.75, 1.38, 1.06
0.80 (tr, 7.2, 3H) 1.38, 1.06 1.75, 1.38

7.88 (d, 9.0, 1H) 4.30
Ala-3 CO 172.0, qC 7.88, 4.37, 1.19

48.1, CH 8.14, 1.19 8.14, 1.19
1.19 (d, 7.2, 3H) 4.37 8.14, 4.37
8.14 (d, 7.8, 1H) 4.37

Val-4 CO 170.7, qC 8.14, 4.37, 4.18
57.7, CH 4.18 (dd, 8.7, 6.9, 1H) 7.93, 1.92 7.93, 1.92, 0.79, 0.78
30.3, CH 4.18, 0.79, 0.78 7.93, 4.18, 0.79, 0.78

0.79 (d, 7.2, 3H) 1.92 4.18, 1.92, 0.78
0.78 (d, 7.2, 3H) 1.92 4.18, 1.92, 0.79
7.93 (d, 8.7, 1H) 4.18

1 170.1, qC 7.93, 4.51, 4.18, 2.44
2 2.44 (m, 2H) 4.51 6.29, 4.51
3 68.6, CH 4.51 (m, 1H) 6.29, 5.25, 2.44 6.53, 6.29, 2.44
4 133.0, CH 6.29 (dd, 15.9, 6.0, 1H) 6.53, 4.51 6.53, 4.51, 2.44
5 128.3, CH 6.53 (d, 15.9,  1H) 6.29 7.38, 4.51
6 136.7, qC 7.32, 6.53, 6.29
7 126.2, CH 7.38 (d, 7.8, 2H) 7.32 7.38, 7.22, 6.53
8 128.5, CH 7.32 (dd, 7.8, 7.2, 2H) 7.38, 7.22 7.32
9 127.3, CH 7.22 (t, 7.2, 1H) 7.32 7.38

5.25 (d, 3.6, 1H) 4.51

Table S4. NMR Assignments for Acyclic Methyl Ester (2) in DMSO-d
6

Structural 
Unit 13Ca δ, typeb 1H    (m, J(Hz), int)

O-CH
3

51.5, CH
3

2.04 (ds, 7.2, 6.6, 1H )
 α-CH

3
18.9, CH

3

 α-CH
3
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3

NH
Ile-2

24.0, CH
2

 β-CH
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3

γ-CH
3
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NH
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NH
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 β-CH

3
19.1, CH

3

 β-CH
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3

NH
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43.7, CH
2

OH

a Measured at 150 MHz. b Carbon type established from 13C DEPT and/or gHMQC experiments.
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